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(54) METHOD AND APPARATUS FOR MANUFACTURING THIN-FILM SEMICONDUCTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and an 
apparatus for manufacturing a thin-film semiconductor device 
having a uniform semiconductor thin film having high mobility 
and satisfactory surface smoothness, by preventing a part of 
the semiconductor thin film from changing surely into an 
amorphous state and effectively when the thin film is heated 
and melted by an energy beam. 
SOLUTION: A main laser beam 3 is irradiated to a 
semiconductor thin film 10 made of non-single crystal 
semiconductor on a substrate 11. The semiconductor thin film 
10 is scanned by the main laser beam 3, to melt by heating 
and change the semiconductor from the non-single crystal 
into a crystallized state in this method. With respect to the 
scanning direction of the main laser beam 3, an auxiliary laser 
beam 6 is irradiated to a trailing edge region 15 as a region to 
be heated and melted, after at least the stoppage of 
irradiation of the main laser beam 3. 
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£¥WttflEIKc. 3S-cox*A^-b'-A£BEStU 15 

E5s-<ox**^- \z-mz i. ~> x . t*f 

ie^-tfOX^^-b--A<7)^Sf*t^±$iut^C. SI 

i m&m 2 1 tjie^-^x *A^-b*-A<*)f&9*a*ff 

[ft* JH 3 ] Eri^^x^/^- b'-A^BSJ* 
yZxy.ymtytoW^I^Vtetf'tX* WE* 

s^K^iiDj»»iia^^#®JSOHjE hi/-yy/i7. 
s^fpiBfc* flirted - ox ^/u^-b- a $r8gitr & z t 

!5E b l"- »J y ^x y ^fligc^gATOSJgjaTlcSr 

->fct*ic. i5E*^«^^an»s®!-r^#iaissoB5 
-^zmt? & c > sr^fai: -rsii^ 3 tEaosi js 
m^ms] B«iess-ox*;^-b'-A*<Bsj*$ix 
^«*fi<oiffE hV-u .y y^coiasA^f^ias 

OTK&^ci £ fc> mFtEmr^x:M^-b*-Ac7y<? 

a-r ^3 ^JSwffrE h v- y f^x y ^-^oastcs 
^# . fifE y v^x v : Jmm$iismm:m.'& 
u frEM^-y^x.yj/»feg<o^aiag5r. mtv 
v- y >tx y ism&t , fiEm-ox^^-b*-A 

s»toW!K«tf swtowe y >^x 7 s/r 

foEm~«ox*/^-b--A£rajf-f &d fc 
[f?!:£JS7] ME!S-cOX*^-b'-AA«8ft$:ft 



5 mane h u- y >^x -y i^i&^ajK;W5fJSiaK 

JaTfc&^fcfcfcfc. ffiESZLax^/MF-b-Aco;* 

i&E h v- y >^x -y iwto&ijut . t*dw 7 *{t 

<7>S5E KU- y v^x -y v'fSiS^. fJE^~«0X^y^ 
-b'-A5:BSIN-SiI Sr#mt^-Sit«Jg 1 *v>L7 
1 JSt=ES2«OSK*3P«cSISOK^ffi. 

^tsamm.-t^^iz. Erieig-«ox^^f-b*-A 

imm'i o] tirta^-<ox^/^-b-A$-, 
Jta. UE*«f*siiyioK»$'S*saiEiajSTi^Lfc 

#® t -r s fg^s 3 cES&os&¥awfri£g*>i3ii:fr 

ayzvz&zbi&mb-r&mimiK^Liow 
immi 2} mihu-v if&t&b > mm 

m-<DX^^^-b*-A<D^3Ey7|aj(c» Lt. HUM/ 

u-v>?3iv : Jmmz. trnm-cox. b*- a 
^ ^fc^^at-ts la^js 1 1 izimnmm* 

ouEhv-y^xyi^giswias**! i oox:$-as 
t&mziz&ftizti&zoiz. mm^mtmm^mzh 

V- y V^X«y VWmz . fftEfFS-<7>X*/t^-b--A 
S-SaiffSwi:?r!^Sfc-*-Sii*JSl O^r^Ll 2W 
-ftifr 1 ^tiEK^K^f^S^igit^S. 

<oag*<. 1 4 2 ox:i;Xkiz%& X o iz. ftrE^^ 

j>zmtthzb zm®b-i-&m*m 1 o*^l i 3<o 
v%-m*» i mtzfem<r>Bwm&$m<7>WkiTm. 

IWmiH frEmn<0x^^r-b--A$r. ^=5: 
< 2: t. s 1ljE^-<0X*;l,^-b'-A<0HSSt*«l?ih§n 

jta. mi^mwmk<r>mMi2 0m/^x'^Lfm^ 
otifE hu-y y^x y ismmiz . ^stf a c: t 
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fc-f&it&ai i. i 3*>j:o f i4o^-m*>iiBtcie 

*«**>Me b u- o y ismmzmm-h z t * 
im$m 1 7 j iw»-<dx*/m?- b-Afcj: vm 

im&M 1 8 ] BWa^-cox^,^- b-Afc itXHa 

h z k ztrnt-r i>ts*a i fcv* 1 1 6 <ov vr*x*» i « 
swfcjs i *^ 1 1 8^>v^*» i «(=e«fti^nMN» 

[|f*JS2 0] BJfHJg-<0X*/^-b'-A#. 3t 
h'Srftb-AKJ: ^TfiUSSit*:.! k ZftWL'c? 
hm*m l=5rv^L 1 9<7)V *-fft*> 1 *I C EOO?1R¥« 

[ta^«2 1] l?l5m-^x^/U^f-b'-A*5. I— 
-T b-AK«k o-Cf8^$fT.^C k k t^MSm 1 

l 2 oowma* 1 mzMm<mf&*m»mw<m 

■Tb-Atc J: -^TffifigSft^^ k 5r#® t -T^lf^JS 1 
=5r^L 2 l «Hvtffc*»i *t=iEac7)Slll#»«^ia<oS 

[«*JS2 3] HUiaU— Pb*-A*^ XeFl^^ 
U— !f <*»fcR3 5 1 nm) . XeC 11^^71/- 
■f (ftififcg3 0 8nm) . K r Fx* >-7U— 
lg^24 8nm). K r C 1 X^-^VU—if (ftJSifc 
*2 2 2nm) . ArFx4fy7U-f <#&e»#tl 9 
3nm) J3il/F 2 XJf^-7l^— *f (ftiSSfcgl 5 7n 
m) .tO^^^^fn&xdf^vP-f-'tJzoTffi 

Cffl*^2 4] frie^-«0X^*-b'-A*>\ 3b 
-UV hT*&^3fcb-Afc: J ^X^^ttt^Z t Zft® 

t-r&immi^Li 9. 2 1*3 £1x23 

[fg^Ji2 5] H?tesz:<ox^;u*-b--AA<. mf- 
t-Mzz-yxmi&ztitcz t zw&t -thmim 2 4 

[|g^JS2 6] Jg-^x^l^-b-Aftigifc. SSZ. 



t0X^/U*-t'-A3ti!lfc. IWam— <7)x*/U=?-b- 
l±jmfrh5££bhfzm— Ox*/U=¥-b-AfcJ:tfii![ 
I emzcox b-Aft}®** ^ft^-cox 
*/l^?-b'-A$:, tt«^j£$n^^tefB^«sJ: 

®mz x*;Mf- b- A^^gk , n5ie^-<7)x 
b- AftSfc «k tfmiiMS—COJL b- A 

^fZkiffiz.. H5Ex^^-b-A^lE#S*»\ MIC 
g5-<Dx*;l^- b'-AfcJ: tXMIE^Z^x */W=¥- b 
-Aco^E^fS]{3«L-C, H5ie^-«0X^;Udr-b-A 

-ASrB^BItgtc. B?rE^— «OX^4f-b'-A*5J:tX 
friesr^x*;l,df- b- A<03E8&£-i£5g-f * <J: 3 (cfil 
J£$ii, lalEx^^-b-A^jlSMffli^S* 1 . ^< 
tt>, |ine^-cox^;^-b-A3t^=f7$ix/>:^ 

iz^ tmm-(T)^)^-t'-^m^^>^hio 

I m&k 2 7 ) M2x*;l^- b-AJtJS$J«*g 
BiflBH-£7)x*/l.dE f -b-A3Kj!g*^7$ixSW.ffir 

izfttftztiKz k zmwiki-m*m2 6tztsofm» 
[ mtm 2 8] $ h tc. i?is#«i*ff ^sm^ji^-r 
--r^ias^aj^ssriiz., iinam-<ox^;p*-b- 

ffiflSb U- >^x y £^RW^>H»^fli(c L 

«<-5T, wfiex^^-b-A^iSSfJfaii^s* 5 . Mie 

l^r^x^/W*-b-A3fciS^ S i d tc^J«$ 

iifci fc -rs. ti«fl2 6 tiets^ftag^^ 

[ 2 9 ] HuIBx*/!^- b'-A3KSf6lJ»#S 
H?ia^-£0X *^*- b- AftiS#* 7 Ztltitk. 

y^x -y yfRwoajKAWsaKiaTfc*-? «: t # t . 
Huiaig~iox^*- b-A^assrsr i d (=is 
£ k Sr^mk -r «.B*^ 2 8 iztm<mi&*& 

i m^m 3 o i satex*/^- tr-A3t««BBi#s 

mfieHZ<7)x^;P*-b-A^^5j-> Lfctt>A> 

r, m^&^ta^mzx^x=e-^-^tifcm 
tihv-uy^^y ismm>^tmm§L&&.Ttz% ^ 

tikZtz. f jf emzcox^-yu*- b'-AftSOV ^V- £ 
J: dfc««Siifc£kS:#fSk-*-*ll»*«2 

[18*313 1 ] fl£x*W-fc'-A#8lWW*8 
A 5 . miKSS^aj-T-KtiJ: o-Ctx^-^jx^miE^ 
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ffii^cpiascs^^T . flrs h u- y v^x -y same 

;^-b--^<^^iaitcW LT . mz bU- y v iTx 

*«. l?iemZOX*^-b'-A3tjsjr^-yUfctt,*> 
fefcSfc. tl^-cox^l/^-t'-AMSS^^-S: 

L 3 2 0>t vftufip 1 «KfS8^iSBi4^^B^£i{£f? , .• 

a. . 

Iff 3 4] 15f2x*/t^b'-rA3fc^Jti^gi 

ffris^^issswja^^stT^ £ m&comz bu- 

Vm b -T S Bf 2 6 =5:V * 1 3 3 W vf ih> 1 
cOjSK^ftgacOiSBigB. 
[»*JJt3 5] frax^;^-b*-A3\SB»J«l#a 

^*«!«C. B!rie3S-OX*/M?-b*-A£!SJt-^5 
J: 3 fcfllksftf: i i: *1«a fc -$7&fSJft« 2 6 L 3 
4 ^-rtlfr 1 «CK«9jIJBmS#i£B<7>giigB. 
[fg*JS 3 6 ] |ii!Ex^^^-b*-A3fejlfgJ^a 

a 1 , fnas-tfox^^-t'-Acosgsti^^s^fc 
isujLhfc^Jt-p'C, ifriE¥S«^Koi!riEhu-yvi/ 

x -y i^igtc , ffriES-OX b- A * JHftfr -5 

J: 5 fcffiiSSfi*:.! fc $r#®i:-rSfS*«2 6 L 3 

[fg*^ 3 7 1 msm*&m#&* y 

WKM'-'J ^^x-y^lSO^SiaS^. iftKh 

y v^x y i^^t B5feB-ox^/^-b*-Aco 
^s-rfi]{c» . mria bu- y y^x * zmniat 



20m/^'iOi>±S<=5r^^:i:#(;, t&i£Jg-<Ox* 

<m&i:-t5!ii#ig3 7 (zie*iasw^fi&aaH^ 

y V^X-y >^^<7)S**<. 110 VQ.*&thW£. 

mama b v- y >^x », y^c. fnem-ox^u 
sit5R«3 7 ^^«3 s izimcmwmmm<o®& 
im^4 o ] «riax*/udf-b'-A3t»s!i«#g 

4 2 O-CtJLht^S i 3 m^fimbfflg&lfc 
•f^^^fc:, Miem-<6xM^b'-A$BajH-4 

«t 3 izftfcztuizb &itmb -t zmxm. 3 7 ^v>l 3 

9 «v vf*i>. 1 «fc^^«^i»f^iB<0«S^B. 

.[h*jr.4. 1 ].,., H5fax^^-b*-A3KSieiffli#a 
±izt>izr>x. im4mtmm<?>mzbu-vy7Ji-, 

lzm&2tltzZbtft®ib-r&s8?m3 7* 3 9fcitA 

4 0 1 ^»cieKoiiM¥«^a^s?^ 
a. . 

[ mm4 2 ] s a, vis i?ie^ -ox^;^-b-A 
<^^r< k h-^te&m-ex. rnmxmvmiB&mz 
b v-y >-^x-y i^mzmttz>3i*iy*? r v-M.?k 
&^mvmtfcz b ztmb-Tzmmi 6 .^v>L4 1 
ov%-m*» 1 «taea'<^ras^^ao«j^a. 

[§t*JB4 3 ] • inesg-<ox^/u^-b-A3tas45J: 

l/BirfESB~wx*;^-b--AftiSa<, boIB««^U 
T, HtfflSfcatt^7tC:i:2:#Sck^5iS*a2 6^ 
V % L 4 2 COV >W 1 «CfeKOfiEK4^l(*^a<0i8S 

^a. 

[it«3S4 4] !3iem-<ox^^-b'-A5ti®i3J: 
Vlirf2^-wx^;^-b'-A3Ki®3i<. MieS«itcMt 

v % l 4 2 ^>v>-m*» i Jitie®ojiis^«cjia«o$st 

[ I9*JS4 5 ] t?tSSS-«0X^;U^-b-A3tag*»« 
3t-I/y h^b'-A5:^-rS3tb-A»cJ:o 
Tffl^tifei i: 2:#ai:-r4.iS*JR2 6^L4 40 

v^•r^^J6> l «ctB®<?)fSi»#«*5iawgDt^a. 

[|f««4 6] BiJte^ZcOX^^-b'-AJtiS* 1 . 
nb-u^hi5rjtb-A*^-r&3tb--A3ejak:«J:-> 
TIS{£$ii3tC:k$-^ak-rSIS^2 6^v^U4 5<r> 

\ w i ^tcaaoisis^flsiiaosstsia. 

[fSjfcJH4 7] fia^-<0x^;^-b'-A3ti®#. 
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m$m 2 6 j 5rv>L4 6<ov w i miam<?)m&*m 

ff*Jl2 63r^L 4 7<7)V^^ l JmcfM^fUBI**! 

CfS*Ji4 9] iTKU— (Pb'-A*>\ XeFX*>"? 
U— «t («S3 5 1nm) s XeC 1X^^71/- 
•f («Mft308nm) . K r Fx^^vt—if 
HifcR24'8nm) , K P C 1 Xdf->-7k-if 
S222nm) > A r Fx* isW— f 1 9 

3nm) 23«ttfF 2 X*^-7l— - tT* ( ftgjfcg 1 5 7 n 
m) i 0^:SffifA^S(fflSxdr>-rW-if^J:-5T«i 
fil^nfci i: Sr«f®i:-r«.if^4 7 £*rfi4 8lcf£3a 

w&isi^mttiSBossjisiB. 
fzzt£mwib-thn#m2 6%^L4 5. a into- 

Wo 

imxm 1 ] i«iem-<7)x^;u^-b'-A*aa*^ 

&ff#^5 0tcK©Oi5J&¥^#gBOi^B. 
[0001] 

[00 02] 

y-?hv -^xmm^f^^yu-<^i^b'<mw& 

>l^£X\ miBJgWm^TrTJ ?■? h V v 5- 
mik-T < *7"IM n^MzmiX'% aBSrmft 
TVvg>. 

[00033 aymm*m&mm.<owmiz$> 
rzr>xu. 9oo'cvj.±<r>wm&i&£m^x. 5 
^b^mmi^hhm^t^ *mvmi&*imL. 

x&tztK ^mm^m^fzibiz^ axh&m<%& 

b^offlmtfbit:. 

[ 0 0 0 4 ] -€■ .r t\ 600 °caTco$mi&mx\ 

■t.ztffflli*ti. Zcr>^X'i>. x*^-b'-A. i< 



tZ. U— •fb-AfcffllvC. ^^^Uri^K^fis; 

[0005] zwuma. *?7A%b'coim&&imm 
b-coimmik*/ 0 3 ><o^(*^K^KJis l . 

&itmt, u-i'\L-MziK>^ *mtmm7£g.i-& 

ZblziiX. V^MS^U 3 

j£?M.k<0T-*>l>. 
[0006] 

[f|Bj^|S?&bJ:di:i-&!!6g] L*>L$r*'£». IMUi 
B B B ^'J3V*^^^^««s^SLh&. U— rb-ASrjt 
3ELT. ¥*frfiK*)1Njtt*. MiniU 

®wm®<r>*&&Mzt5^x\t. mi. mmzumxm 
mzti&t.z-tz'zwizttLx, tifmmmmi&e>f$m& 
ttiz&^xa. mmizfoifxh&mzti&tzity. 
fttmmwmK. 7&tis£iw&b*~>x. tmmm^tv^ 

x'<?)®mmtfi&T~t& tfctc. y'ja ycnimtfmjz 
lx. mmizte*)!***). mmmz. mmw-mm^mt 

-?&b^offWtfb-itz. 

[0007] l$Mtt*ii> B is 0 3 ><o**t>-?. iwm&i' 

%m&. JS^b'-A, ^b'-A^rf^fflv^^c 
[0008] LtzV-vX. x^;^-b'-A 

<r>wm-mtn$£vmmmw.zmm-rz zb* awt-rs 

[0009] 

tcbimtmmz* tr- a stjspjh- l . 

Buieig-ox^/w^- b-Atc j: -> r . Buie^ms*?!^ 

^*^B^5?it^-ffi-C<fe -> T . HfJieSg-^x 1' 
-AC7)^^T[6]lcMLT. BuieB-OX^;U^-b*-A 

is-'j >7'zn-yisMmz. ^<bh. miKfS— 01^ 
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Jg^fni&?§!&-r^£fSigi:{i. S&-<0i*/l^-t--A 
OS o if (= J: o T » W.— <ox*/l^- 1*- a 

-<0X*^-b'-A£rggStLT\ JlSRiWH-*,!*:* 

[ 0 0 i o ] Sfe. **!8ic*ivvr . ¥3SffcjI§kD;&nl» 
SU-r^.#^<OhU-UV^x-y^iSi:{± % 

v- y v^x V ^«tr«K» v » d . ' 

[0011] *%BJ{±. #-CT)X;M^-b'-A£J:-? 

t'-A*<. saws ft., ta&imzix&immt 

[0 0 12] ''rt;!'? r x y 'J n >IcoM 

iftt^^-tai tcvstcj: a x*/i,^-b*-A£7 
^r^y^vj&^iaufetf)*. rt/t,7T^y'j3 

J^aM^J-j^f*.' I^jST, x*;i^-b*-A<0 

1420*CT\ 8*i/'j3J'*«4j(t81i»6', T*;P7 
r^'J3 >*«^{clHE-r * i: . St*. iaStfffiTt 

-£<C«\ T=c)\>7 TAis'J a ym<7)&i£i)^ y 3 

><n£.m§jgX'$>& 14 2 o*CJ: 9 tffiTLT. 7*;u 
7T^^y3>-^^f£j&g-c-J>$*<;l 1 Oor^rfiET 

u -e^&si. r^^rx^-ynv^^^iis. l 

^ynvffitco^IifcjiSLT. Tt^rXy'Jay 



^T^U^rX^ynxo^tSKtiTfcKSTLT, 
b — AOjtBlEfrfflK** LT . KV-'J^X./ i^at^ t 

Oy-x* l^XirS/aWHi, x*/t^-b'-A<Oj£3£ 
CUcA^t, |fj£. x*/P^-b*-AA<raj*$ttT. 

M-r^SMiS^hu-yv^x y^-^tfi^^ T=6^ 
^JKcojnisfeSfafi-f-^.^ mmo h u - y x^x «•/ 

t-. ^5: < t i> frtem— <ox*;p^- h-AOSKW 
^jh$^^C. Brte^-<OX^;t/^-b*-A$-Bajf^- 

«^co h y i^^x y iwicttj' «tlAx*n^F- 

b*-A3&«g8tS<t-C . HZcox^/^-b'-AtcJ: ->X 

«fi£<7> h v-y ^^x y £^s«*i^iifc:^ai$/i. 

&y^-vj**<omnjm&&^mzx^xmf8.z 
nx^wHttzi. mtittCx. fmm^m^^ m 

mx^^^fmsii^tmmmfmstrni z 

bWX'Zt. 

[0013] *fttyizti^X. x*K-t'-Ai. * 

mmtmrnrnzmti- s %^ t . x^u^- b-A . 
aMK**ur'. #»f*»Mtc.^i«-sj©^i:^s^rs 
i><ox'$>&, 

[0014] *mi<r>m u^mmmtzti^xti, m 

lS^-^x*/i,^-b'-A08ajf*WibS^SJamrfc:. 

ojD«i}§M-r/<.#^WH?ie h y >^x -y ^*<s« 

fc. mrieiSZ^x^/^-b'-A£B?Jfrsc:t(c«]:o 
[0015] #f&Bj|^jff2 Lv^£SI«t:J:it^ 81- 
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COX 1'- A£DKytf £ #±t zurniz. iiwx 
*;Mr-t'-A£?lStUrfitf>, Ig-cOx^M^-b'-A 
WHBJ*$rf?±Lrcf^t, . ^-<7)X^U^-t'-A^BBJt 

tosmm-nmw) h u- y >^x-y s^Rwtcii, « 

r^x^^-b'-A*«sw$iiT % flSZOx^/Mf- 

msHffliBrt-^* «u*o h y y^x », ismmtmmz 

A,? r MttZ £ k SrJfH*»oS6m«K:BS±L-C . *» 
ttA¥*f*£. *a«oJ:dfc:. *MWfcS-*T» ^ffi^Fif 

[ooi6] *mi<r>McQ&t. u^dunucjsb^'r . 
>j y^x . y i^w)isjt-^-i. ne M/-'jy 

[0017] *»»0J}«ra#4 UHMMIMc 4ixlf , 

mmntmmm-^w.&cQ h u- y >^x-y s^sfc> 
iassr^^-L, h y y ^x - y ^N&ott&KiB 

- 0 y^X-y iSmmz, Sg-(OX^U¥-t'-A$-BSJt 

■r*** m&<7) h u~ »j y^x - y v'SJs^iajKSrBfa^a 

[0018] *»8*>3 U^mWRfcfcHT 

t4. mi&^immnimmm^z&t&e>mibi'- 

»j y j/x y S^B«oiM&&W3eia«lSlT(c^r-> fc * 
•j y ^x y i^WSK , I5iem~tf0x^udf- b'-A £ bs 
[0019] *R9I*!>3 ^tjj £ U^tttffittfc: iix 

sakojwKsawr^sfliwco h u- y y^x-y ^<rw 

fc, Sg-<OX^/U^-t'-A5-^-rSJ:3tCfl!BJt§ft 

y yjrx y 5/^oa**m aoiMEtcfi&w- s. c t a* 



[0020] *5|BBO$ fcfcff 4 LV^OtSttCiSV^T 

i4, m§sm-<7)x.*-/],*?-\f-j*tf!mztix k t 

K h y >^x -y S^fR«OiB*OTJfje«KiaTt*-9 
3tk#C, BolSISrox^U^f-h'-AWN-v-Srii^: 

[0021] *»»«0S ^tcS'loSf 4 U^*tHHK££ 

i=^<oMe h y >^x -y s/«RKaaK££~?s . 
mis b i/- 1; >^x . y ^m«{C0^a]isBK2r*ai t , mna 
M/-yv/x 7 ^*M^c7)^flKije$r . mie hu- y > 
^x -y . fn^-ox^/u^- 1*- Aojt^r 

rtfcW LT , MtE bU- y y ^x y i^iiScOxcilflBOiiif 
f£¥«*^Mk^raofflg^I2-cl^L^fil* ? , ©±Mf 9 
-fbaSi Ot^c#<=Sr-^^k#{c, frf!E¥«ttif H^Sii 
JBSffliW-^ *«»0i»E b 'J >^x y £/fllW(s , mr : 

im-wx.wi'^-t'-M.zmM-fzzbizX'ix. m 

[0022] *%mcoi* i^izmcont L^mtmmz* 
ntf, hi^-y>-^x.y^«jsco?#flHSES$:, n^-y 
y^x-y^fgi^k, n-cox^^-b'-AiO^E^rifi] 

i>*$<%^titziz. ^tmmcr>jiimmmt'<% ®: ; 

i^(7) h U- y >^x -y j^St, m~<0x^;^-b'- 
PJraco?SSfc«1#-r i k , #WMhlk¥9flc t . 
ZbtfsimizZcZ. 

[0023] #?&i5!cDS fefc#4 LV>^Si®«(cfcV^T 
J4, -mia^ZlcOx^^-b'-A^-HgifSnTV^tct, 

E h u- y y ^x -y i/^o>ss^«iasOT^=5r^ 

fck^tc, luia^~c7)x^.;l-^-b*-Ac0^-V-$rti± 

[0024] *Wn<7>% fefc»4 LV^||^feS.«(CfcV^T 
J4, «K***WW«0M!a8^^S«l^lHEbI^- 
'jy^X yi^^coiS^. Tt/U7rX^?a85-^ 

-"jy^x-y^tSfc, H5IEM-<9x*/V=?-b*--AS 

[0025] *?|BJ£0$ ^>t;Jff 4 LV^ttntRt: 4iX 

ffi^$ix«» 4 3 tc ^-^^mco h y y ^x-y i^'fa 
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s-et, mm^mmzm.. ^m&x^-^^mtm 
[0026] *^hbo$ t>izitft L^mtmmiz&^x 
iMk&mztiztch x o^z. mi^wmmeoimmm 

[ o o 27] ^mm^m^ uv^nMssaiicfc^r 
«. i?ia^-ox^y^-b'-A$r, 'j?%<ti>. ms. 

v-v v^x y . mm-r& ztizx^x. mm 

[0028] *minMV>1&£ U*0HRftlC JrftWf . 

f S Z £ s-amwtR&ihLt . ^Nmsa^^srwao 
*»#:ffiKSr*-r immmf^Bizmmt'i z t am- 
[0029] mmcont L^ymtmmizii^xit. # 

[0030] *fm<r>ii bizWi tV^fefefelCjrJV^T 

^«co±tglBI<7)MB^«c?SKi: ^SWikS43E-C1^ 
Lfc{t*<. 20m/&ii)t^<^!tkll: i HUfE 

</ s^BtiBt:. i?rf ess-<ox*/i^-b'-^ i 
[0031] *SS«5lO$ e>lz$f£ U^ifeg&tcfc^-C 

» 'i/fx. y V&fojsktfi 1 1 0 0Xl£Ml&&&iZ&. 

j$s^5«t3(c lirie^^jfM^BuieM^-'Jv^x 
[0032] *^bjco? <bt;sf t Lumt&mizis^x 

£ „ fJieS-«0x b'- A £ JOTf S 

i 1 K J: ot . Sftos#sia**ssss*i5 . 

[00333 #3£9!<7>$.£fc:#£ LV^HSg®K(ct>^-C 
|iIfem-<7)x^;^-b'-A5:. &%<bi>. tm 

^-<Dx^/u^-b'-A<7)BS3tAW±$^«. frie* 



[0034] IWMSS^ 'J 3 ^Srtefefb-rSS^gflfl: 
SS£»i 2 0 m/^Tfc *) , *?SBS<0gijO»i LV^HJS® 
aitciilJf . IB-^x^U^-b'-A^B^^j;^^ 
7t^, ^*SKKOKJf ^fb^SflaatC** 2 0m 

?x.y*Jf&mz M m-<r)x*;i,*e-K-&£ttfflLX^ 

[0035] tV^lffiiitctsv^T 
15. Kne^-<OX*/W^-b'-A<o^-55r<i: t-S5&» 

[ 0 0 3 6 ] **flHW^*fe'K&l LV^klgimCtJV^T 
i±. fIie^-^x^;^--b*-At>J:tXfflfiBmzcDx* 

;w^-b--A$-i H?is^gtc*tLT'; Mtflj*»^>. fine 
^mtmmzmm-hzkizx^x. mmmmm# 

[ 0 0 3 7] ^>ti»t U>33S!B«fc:fcvvc 

it. Birfe^^x*/^-b*-Atjj:ViJismz:<ox^ 
^-b'-AS:, Misskt^LT. R*r&a^ tine 

S i t tc J: o t . iiffi#£#3^b< 

sis$H ; s'. ' ''-' ' " 

[0038] ^'tt»S LV«te«{Ci5V^T 

Ji, telelS-^x^^df-b'-A* 4 , nb-l^Kwfc 
b*-A^J:-oT«{£$iiT^I». 

[0039] *^co$ U%£l$feaS8t£iSVVC 
t5iaig-<0x^;^-b'-ix*<. nb-U->h*3e 

b'-ACJ: -ixmikztix^h. 

[0040] *f6^B<oS 4>tc»* LV^SIMJBaitcfcv^ 
mriem-Ox^f-b'-A*^ »ff-At:J: 

[004 1] tv^Sfe®ai(cfev^ 
Ji, «ri2m~Ox^^-b'-Aa^ |>— (fb'-AfcJ: , 

[0042] t?iz#& t\>^mmizts^x 

^ft3 5 1 nm) . XeC lXdf^vU— If 
308nm) . KrFX+y7l/-f (#tfg&£248 
nm) , K rC 1 l^y7U-f (S^&S22 2n 
m) „ ArFx4f>"7W— »f («IE&«1 9.3 nm) fe 
J:t f F 2 x^^vV-lf (ftS&^l 5 7nm) «t0=3: 

•&sf*>£jgim2.x* r t= J: ^xm&istix^ 
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[0043] *&BHZ>£ e>lz&£ U4tlMMMc£fcvC 
<i. Mf£J&-<?DX*;Mr-b-A#, a\z-UyhX& 

[0044] *§tw<?>z biznt L^mtmmzti^x 

[0045] #&BjJco£ U^M5ffl*fc*S^T 
<±, ifll2J&r<?>x*;M?-b'-A#. ^eaftKi^TiS 

[0046] #?&HjJ?>$ £>C#2 U^iSJgeitc&^T 
iftiaJi|-<Ox*;Mf-t'-A#, IS^b-AfcJrtf 

[0047] *mi<rmiiiBmte£tz. ss-wx*/^ 
-t'-A3tiISi:, 1&-«0x*/l^-b-A3ft®i: . fiftfi 
m-cOX^;U^-b*-A3t^f>l&ti:^^^— ^x^ 

b'- Afc <fc I/MSB- ox*;^- b- A#SSrt» 

4»^-fr^>fu:m-<7)x^;^-b-ASr. wmc$m& 

¥Bfc, MieS5-^x^^-b-A3t?liiJ:yMiam 
ZWx*/V^-b*-A3fcigcD3i-y • sJ-^fcfWW-fSx* 

/u^- z-£.ftmL®w^&t *Mt, otbx*/wf- b' 
- j+mL^wt. ffnes3-*9x*/i^- tr- as j; vm 

ie^-cOX^^-b--AcO^*ltnt*tL-C. BijKSI 
-OX*7l^- b*-Aj&*?Jt Ztii fflflS^NI^KOja 
S^3fc**S««^hJ'-y>'^x*S^JW(c, 15 
tem- <0x*;l^- b*— AS: .^Jt^Ifg^ . mJieig-cDx 
— b*— AtJ J: tfii5i£S£~<DX*/V3f- b'-A<7)5t 
SS£t&£t-&J:dKfiiJ£$ii., fflEx^l^-b-Aft 
MWH^B* 1 . 0«flr<fct., B*KSfl-Ox*/l^'-b'- 
A^jf**:* 7 3 ftft f£K . flrKSS- ^x 1*- A 

[0048] *$H)Ifc:J:*Uf. x*n^-b-Aj£3E# 
mzX-oX. fH— <7)x^/W^r-b'-AfcJ:T/^-(5DX^. 
yU-^r— b- A<0»*>\ Jg-tfOX*/!^- b'- A*J «fc 
§SZttf)X*;U=?- b*-A?)j£3E*ia]£*f LT . Sg-<7)X 
^^-b*-A^Jt$^5#««^K^ilg8ljSllfi^ 

zm®<?> h is- o v^'x y ismmz. nzoi^;^- 

b'- A 5: BSSMf^cf&g 3 ft . x*/Mf- b- A3KjS»J 
H#gtJ:->-C. ^=5r<tt>, SS-cox b- A 

- 1 - A^jii**^ ^ $ iiTtf^tc . zmfommmmm u 

;u=Jf- b'-AasRSStSftT, $Z«x^.;^-t'-it 
<fcoT5D3*?*U LfctfoT. <0x*/Hf-b'-A 



Otto M^-y y^x y stow (O^^rt^? r 
*ft*- & c t *«3fc&»o3Mtttei».iL . #*t£A¥ 

I5ra<0j:3t=. ttJHfcS*-C. Slffi^ifttlcft 

ft. a^jrw-*iN»#«j»*irr4»«PWif«6 
szft&zttFiimz%i>. 
[0049] L^mmmizti^xit. m 

^-b-^jwwjj-^sirijawfc. Hiriem-^x^/p 

[0050] *»«<0»i U^SUfiSStRfcrii-iif . m- 
b-A*** $ ftT . m— ^x */U=?- b'-A 

nfflaaw-^* «w«<o h y >^x>y m 

Z«t^^- b- A*^St$ , SDOl+JWf-' 
t'-AC J: JP?ftS*is L7t*«o X . ^-<7)x*;^ 
-b'-AcosBJ^^jfcS^^cfcvi-C, ¥^f*fSffi<^ 

-r^|!ffl«<60 h U- V yfx. «y ^ffil^+^Sft^T^ 
;v7T *-ffc;-f 3 i t Srii^A^amWtcRSil: LX . ^ W 
«IA¥9McSr. P/rMcOi^t. *$ a B ^t$-^T. ^BB^it 

[0051] *^^Si]^if i L^Hi6@-«lcfev%T 

ta v y >-^x y ^ts^ass: ^-^--r^s^ 
ffi#gs-ffii. itriam-<ox^^-b-A3tig*i?j-7 

lute h y >t"x . y itmmw&iiivmic Ltz^x. 
[0052] -j&mmwm*. u^mmmizxtuf. 

^-<Ox^;^-b-A3KiS*^7$^a. iSS^til 

?><§mmiz vtztfix . x^/w^-b-A^sijp^ 

g* £ , ^"cox^df-b-A^S-Tl-y^^rSid^ 
^fi£$^T v ^ A 1 ^ . b'-A3fcjg#;+ 

- y y^x y ^JS<oiSSSr0rM^>se^eF^-f& - > 

[0053] LV^Sl6®«tcJ3^T 
ii, auiex^/U^r-b-A7ti(l$i|fJP#g^\ h5IEM — W 

x^/p^- b- AXMtf* y $ ix^fiL Miejas^ai^ 
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*/V4f-tf-.MaRfc:*y3tf * J: 3 £flti£*ivcv> 
•6. 

[0 0 54] #3S9io$ <*KiJ i U 4IMMW: £*i 
tf, x*/l^-b'-A5ei#JfS#8a>\ m-<r>JL*}\,* 

^E-^-Sfl^ h U-y i^Xy ^'IS«C7)zaK*S0T^S 
SiaTfc:ar->fcfc*fc, ^-(TDX^/Mf-b'-Aftag* 
*>-£ii&J:3£^;S*i.T^Sj!>>A>, gl— ox*** 

•f w&<n v u- y vtx -/ ^'fs^jas^Bjfiioia 

«fc€StfH-& -It ?Ml|ftA¥i*ttfr, WHO* 

3£. ISJWfcS-frT. «F»£(Cffift. S^fiJKt^ 

[005 5] '*W5fc>$ 4te#i Lv>3tEMdB6«taJV»T 

a - . t?riex*;^-t*-A3t®*ifflNFa36«; Hinsss-o 
x^/^-tr-A^ssr^-^Lfefct^^^r. ffiriE 

[0056] u*EMMi&&tvc 

'isd^i^m^omi b u-v >yx v yfBwoa&fc: 1 
i^? . mis m — y y^x -y ^m^^snm^^ma 
p.'W&by-v v^x-y^'^co^aiagsr. utrtBh 

^^Wicit dt ; mi e i- u- y V^i „' >^t&D_ta 

xm&im&x *) t>*§ < fc-?Jt t ^ tc. Buiess-^x 

• i.."- . ;;>: r - 

[0057] ^(ilffi Ut£ttHK£ ifl 

tf. x*,W*-t--A5iM^#8A>\ i&s&a^Ktc 

yx .y >^£r^aijis^ fftfi u ht— y „ ^ 

fflt£«D#3JBlk£ „ M^-y>-^x-y^l|gfc^-c0x 

*A^r-t-AOjeKrrtiK»LT. hu-yy^x-y 

<bx*/P*-b--AftiK£ i 3 izmittetLX 
V^A><S> . Sg-OX*/l^-b'-A#ig#:*:y- Sftfctt 

3^*j^;w»sw*-<s «ww> 1— y v^x 

mMaVNiftS-. BrScoidl^ JSa-fbStfT. 



[0058] *«BBca$ £*C#i U>ie&SJS&fcj3V vC 

i3iex***-t'-A;o^»#8#, freass-o 
tzm&ztixm. 

[0059] *JMK>3 6<c#* LV^|g6feffi«{cfcv^T 
[0060] #»3!<03 ^fciiJi LV^HiS®«lfcfcv%T 

frex^^-tr-AataBfuiflp^gb&t; frs^* 
aEK^iD^^^it faiscoitne h y ^^x -y ^ 

e hV- y y^x-y i>«iac iirie»-<ox*;^-b* 

[ 0 0 6 1 ] *»bb«S LVMKWIMK(zJ:it 

tf . ¥^^^Mjs^^§'s^> y y^x 
«t 3 1, mtm&o b u- <>*^ 

[0062] $f6^<0S" '4ii»k"i;V^|^S^«(cfev^T 

li. ffriex^y^-t;-A3t^a^fii^V iwb^* 

[ 0 0 6 3] *%Bico$ fetliff i U^§!JfeJa«fc:iJVvT 

uiex^/p^- b'-^^^jfti^s* 4 , kiam-o 
t . i^a¥®fl^ja^i5£ h u- y >^x -y 

liTie^-ox^^- b'-A$:BBj«-s j: 3 fc^S^ 
[0064] :*3&BJ!*>S Lv>HSt®St iix 

t. *m#mm<r>by-v>mvi;m®tz. m-<r>x 

i 5r$&*W{^&±LT . im&iktm&ZmSfOJ: 3 tc 



(HI) 10 1-1 76797 (P200 1 -1 7W,S 



[0065] *fttyCDZ £{C»4 U**WB»fc:*JVvc 

«4. mm^i/i<*-t-A3tm\w£m<. tmhu- 

T. filial- U- 'J y ?x -y ^l^^iSSfflcOfne^^ 
«>;*:# <=5rofcfc SC. HuiaS530x*/U:¥-b*-.M5 
[0066] ^fWDS £>tcjif 4 LVtXteRttC&bvr 

mmntimm-T^mmeims, h u- y y^x y ^ 

lsSe9iaK#. 1 1 0 0*CiSrilS^l.iaKl=«fif$ixS J: 3 

az . iris^ftji^^iiL^st^s «ig<ofijia h w- 

y y i/x -y ^'fUSfc: . mfemrwx?-/L-^-b'-A £JS 

[0067] *%m<r>z t>tz#& L^tmmz&^x 
m^tmmkt'izmi<?>&B& 1 . 142 ccKLhc 

i5lem-<!0x^;u^-t'-ASrHg|t^& J: d tctSlSSiv 
[00683 *^BBi0$ ^>tc»* U *0BB*fc*J ir vc 

{4. H5iax*^^-t'-A3ti!s®j«#s*^ Biriem-co 

x^l^-b*-A«DBS3taWik£ix*:t£. #Jia¥?3ttlS 
JR0jKff& 2 0 m/#-C^L^^JiLh{C*>/SoT . fij 

E^fwratowe hw- y v^x y swte . striae 
s. 

[0069] #1119*75$ £>(C#4 U^§HM.TO=*J WC 
(4. $^>t, B?l£m-<OX*;^-t'-A<^-^<ii ) 

[0070] XRVICDZ fetff 4 LV^iaiflMKtfcV^T 
(4 , S9ie^-^x *7l>¥— b*- AftS&B 4 l/Tt-TfaSi ~ <0 

x^/i^-tr-A****. ffjtagstcttL-c. i^tMc 

[0071] *%i£0>$6K:ff& U^fBBRfcfcVvC 

[0072] *m\v>£t>ttzi&£ L^mmmizti^x 

{4. B5iaS3-Wx*;Mf-b'-A»&\ nb-uyl- 
3rftb'-A £?fc£-fl>3teb'- AjtiSlci o TfiUSS *lT 

[0073] £>(C$f 4 LV*3ttfiB«fc*iVvC 

(4. B1|ieB-<0X^^-b'-A3tS*^ 3t-UVh 
&3£b'-A£yl£-f S*b'-Afti!g{;:4 ot}|f?nt 

[0074] hlzif 4 U«IHK«V<T 



<3. ltrie^-OX^^-b'-A3Ki®* ? . U-ifb'-A 

[00753 *%B3(7)$ ^,{c» t b^mtmmnz&^T 

[0076] *HHflc7)$ 4 U^IBHMKfcfcvvc 
14. StUeU— «fb*-A#. XeFl^y?l/-f (£& 
jfcft3 5 1 nm) . XeC ll^fj/7l/-f (^igjfcft 
308nm) . K r Fx4f y71/- if (^te*2 4 8 
nm) „ KrC lx* if (p«I2 22n 
m ) . A r FX* WV-if (Sffiifcft 1 9 3 n m ) *> 
4L<F 2 X*^Vl~- <f (,«^157nm) 4 93: 

saf*^a{4fL?.xdf>-vu~if ic4 -oxm^tix^ 

5. 

[0077] #3gaj??)3 4 LV^iSS-HEICfc 
J4. fiJfaS5~^x*/P=¥-b'-A#iS#. 3t-l/>h 
-f&v^b'-Afcf&fe-fS 4 3 C«j££ixT ^i>. 

[0078] #%HHCDS 4 LV%HSgS«lC:fcVvt 
14. luleSg-^x^/W^-b'-A^il*?, «^b*-A£ 
4 3 tzffi&Z i\X^&. 

[0079] t,iz$ft t\mmmzti^x 
<4. m?mz.(7)^/v^-'t'-^mK mm$i&mL 

•?Z£?t,zmtfi2ixX\^. 

[0080] *%Bflco$ <^tc»4 LV^HJSf&BtCfcV.vt 
J4. mffla^-^x*;i,^-b--i»^i!S^. BFfb'-Afc 
4f f 'JH 1 b'-A4 O^SP^^aKf^x^/^-b*- 

ASri^-ri, 4 a traits *VCU.& . 

[0081 ] 

[yl^£7)#4t^^Jfe^«] 1TF. «SWHfflfc»^tv' 
T. *y% a J^* 1 l>*f4Lv^|Q6®«C?#. 1¥M(cR' 

[ 0 0 8 2 ] 02»4. *y^BH^«F4 Lv^dUMMcW'. 

[0083] 02t*$fL^45C U-f7--/l« 
S!{4 . Si— O U-if t'-A*ii 1 iJ 4 ^rco b* 
-A7fcaS2£{ii£TUS. *5QfeS6«fc:*5V^TJ4. M5- 
0)U—f\z'-J>.ytm 1 fe4tfSiS~<7>l'~ »f b--A3tiS2 
fcLT. ftgai3 0 8nm?3XeC U^WWf 

-yb'-A 3<4. * ; t->'-f-Yif-4tc^A> 
it. $4>{3. ^«j7h5t»!Wi4. H«CLt, 
cr>v— if b'-A5t^2 3&»fef6*^>iin:l|P— fb'-i,6 
14. * J 6i J ^1f--7tS»3Wl. ^.'J yh8tc 

[OO84]03<4. Sg-^P- ift-4»*aBl*»^» 
•y-^.iXJt±^-if b'-A 3 fc4lfS~<0U- if b*-A3t 
» 2 4»ix/cgiJ U-if b'- A 6 <7)®S^5-^-T 

^77T'ftO. 114(4. * ; E>'"-f-fif^4i34Vxy -/ 
h 5 £ ilii L ± U~ if b'- A 3 *S 4 1^* =6 ^ t" -f if - 
7fc4t/XU yb8^jfiiiLitlill^-ifb'-A6c05te[ 
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[00 8 5] m^ZiihXolz. g-^l/-ff- 

meat. ^^y^^LTJso, **s*M-ir- 

*i^if-7fcitf*y-y h8£jl3fi-f -o 
T » £U— ^b'-A3fc.ttfaU'-ifb'-A6<7>3£g 

[ 0 0 8 6 ] X y -y h 5 fcjlSSLfc:}^- if b'-A 3 

•y h 8 £ iffiS LfcldU— If b'- A 6 \t. V^KcORSt 5 
7-90K#B9bK7JtLT. -Hl-TfT.. RStSfl. 
V^ttoStt5 5-9{±, ±U-ifb'-A3*5j:lf 

m^-^-^<Mm^mmhfz^. sit® 9 
«t #ks*® 9 b <?>+£■$■ ft%tfm&*im£m&i$hx \* 

[0087] ftfttiA^U 3 v<0^«cj?K 1 0*W 

ASf LfciU— !f b'-A 3 *5 XimiU— f b'-A 6 (i. 

1*7, RStffi9a ; 9btcJ:-3T. Stt$<X&. *<7)JS 
*; ¥«#i3!BI 1 0i7)fin»^ilt$m.^^^ 1 3#. 

if b- A 3 K J: ^TIMfSft.. £U-if b'-A 3 
fciyiflU— tfb'-A6<0*3fcfrr6]lc«Lf. ¥SW*S 

'R i? o <ntm®i&zix&Kz mm r 3<r>±m.m<r>mm 1 

4 #BlW-if b'-A -iTSBttSftft . 
[0 0 88] Tb--A6«. >fb' 

ttfr <t 3 fc. tth-h , h U- y -y s/flM l 5 
tc. £l^--9'b-A3i:gi]U--ifb--A6cr>}R^BBJt 
^rflg^idtc. R»S7-9c7){aa. Ktffi9a. 9b 

[0089] 3&-<Ol—if b'-Afti£l mW&ZJ7>\s 
-ifb'-A*S2<i. l^— tf b-A3ta5$0ffll¥gl 6£ 

?t'-J>3W*7-to£i/mmffilt. if b'-A 
3 SrSSIttS £ i: C X ->X . ¥*£#?SJgl 1 0 <qta£gglt 

s$i 3<o?as*^ m&iti§jgv$>h 1 4 2 ox: 
uihtz^hxdiz, mtmz&fc-ztL, m-cou—fv 

-AftiS 1 A<. !✓ —if b'— A3fc2f$#P#8 1 6 tc J: -? 

t. sdts$fvcv>s. a*, xmmmizts^xit. m 

— «Dl^-if b'-A#$. 1 3*1 S lOnseci 
(C. BZlcO^-ifb*-A3tM2^>'$fl.T. MU— if 
b--A6*^3ft5* t . HU-ifb'-A60>'N , '7- 
ti. ¥9M4IK 1 0 co h U- y y -y i^RK l 5 



Tt/I^T-Xteiarc?)* 1 1 0 0*C5:iKiSia 

ifb*-A3fc®2*<. u-ifb--AMas®lffli*ai6fc:± 

[0090] »-*>l^ f b'-AftS 1 

Tb'-A3K®2*<^7$itSJ:dfc:. ®r<OU- 
•tfb--A3fc&l2tf, V— tfb'-A^iSSll^ai 6{c<t 

[009 1 ] 

T=^fl£«Kl OOJSJi/2 0 (m/^) 
^SV-ifTx-^Sfcifijf. JaTwipKLT, 

g«i i±tBfi£$ftfc^w^a^y3ycoifi»«£»K 

[ 0 0 9 2 ] P-if b'-A3tig®Iffll#ai 6tC«ko-C. 

— tf b-A3fe® 1 *»f>±l^-if b*-A 3*»*H-frA>^S . 
[0093] ^-<OU^if b*-A3fcilS 1 frZ>&tt>ixfz 
±V-ifb'^A3ii. iJt*J^--f1f4*jJ:tXxy-/h5 

LT» R3tI39 afcri-jTEffSilS. 
[ 0 0 9 4 ] RSf S 5-9t;tc:J: ->TR5t$*ut±U- 
■»f t-A3tt. 1 2±izm i S^tl^mtR 1 1 ±<0 

^«f*??is i o oimasstsns^^ mm 1 3 ksh# $ 
i^y3>-* { jigfe$*ts. 

[ 0 0 9 5 ] #Mugjt^ y 3 ^iae^ 1 1 0 o-ct 
*<^ti-s i; , six; ^#^ a ^v y 3 >-<oae#±#-r 

[0096] *mm&miZt$^XU. ±W-1fb*-A3 

^B^sfr & ztizx^x. *mimm 1 0 ^jig»^at-r 

m-<r>ls— ifb*-A3tasi*<. V-1fb-A3K®igHai* 

is 13 fwiEMm&i' y 3 ytoiaSJi, y 3 

^c^^fcifflSt' 14 2 0t;jy_W=*-C-k#3*i 

s. 

[009 7] W-ifb'-A3fe®6iI«l*ai6tc«}:-5T, 
m—<n\s- if b'-A3t^ 1 $ftS 1 0 n s e cm 
^-<OP-ifb'-A3eaS2^y$ft, SlU-ifb' 
-A6jK ^f*^fRl oon^'jy/xvywi 
5 ?r-ttf«lS 1 4 £B3af£*i!> . 

[0098] *<0tft, l^-ifb'-AjtagJilffll^ai 6t 
J:-5T, ^-OU-ifb*-A3eaSl«-3i-73<rSi:. ¥ 
»«eSR1 OcoM&giW-^IItSl 3rt<7)#WlSa^ 

y 3 >-<oas«fiT l.*s«>. ¥^i(^ir 1 0 <7>wmm 
istixim 1 3 ftcoimmik-s y 3 . 
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[0099] -mtz. tmfemm 1 o^in»?t mztvt: 
mm 3w+3fea5»t3fcv^T«. m±. msii newt 
rikais<i6t:-rr«r^K»UT. *sfrii&i o*> 

Sffl<oMfe$<xrv^«r^«^is i o odiwfcrtftr 

*HSI®»tctJV^TJi» 3S-<s9U— *fb*-A3t 
Ml ifi*7%1Xi> 1 0 n s e ciC. »Z»U- "ft*— 

1 1 o oxr^aisjaetrft^ti^ssffioidv— rf 

&£ii4 1 10 0 *CJiTR~fi£T LT . TWyrXi/V 

Coioo] iic. ±u-ifb*-JU3t5itx|ij^— 

•f -f V^X-y^'a5^*5B§|t$itl,^«£?ilSl 0<7)HiS 

JRtf. »S1 KC(S]tfCfiCtB$ixi.^-C^<, JU 
BOftlfSSftTv^^^ffritBIl OcoTffiWffllSlCfSl 

B8iS$i-(.4 1-1 0 O-CtlTCffiTL-T. ^M^A^U 3 
^^T^l-7 r xitZti&fetfhh-hK ±U-1f b*-A 

3 <o u — t -* V'/x.-y is&mimtzti&^imm 1 

Ocoffl*£l±. ^ffih^l 2//#B&$ft4^fcCi-?T. ± 
I— - fb'-A3i3j;l^gijU— <fb'-A6K:.J: 0. WW, 

[0101] *£ttflHKfc:J:*ur ±U-ifb--A32r 

rajt-r 4 ;kicj:-9t. ¥«<frfifi i o (oiammt* 

*««13oaK*«» 14 20icmJhfc:4:«J:5{c. £1 
fb'-Aftjgiltf, yt-AjKHBHi^S 

i$£AfciaST*£>4 1 4 2 0X;feLBc£T_h#$*U 2 

fc, u— n*b'-A3eaas(it8i#ai 6i;rj: y, n-ou- 

^b'-AJtiSl a<#7£fi& 1 0 n s e cgiHC. 

ioTM&SMS^^iilRtgi 3cohu—yy/xy 
l 5 £14. sijt- — !J-'b*-A 6 J; at: 
mfcZiiXti*) , ^— <7)i^— rh'-A3tjSld^7$ft 
fcttfc t, , lOWM.-'Jy/x -y i^ig 1 

5 CJ4 . lOWMz-'J y/l y S^ig 1 5 

<?>a«£ 1 1 o ox:imLh^JS.^n^^SL<7m 



•y i^iig 1 5 rt^MiiSAi' 'J 3 yfti&BWT r 
JiflaWlttSti* 110 OTCUTRCffiT-f 6 CI fc*<fi&ih 
£*t4. $4>Ki±. gijU— »Fb'-A6l4. iU-ift'- 
A3i3«ttX@iJL'-1fb'-A6<7)^fcfrfojK:*ffC. 
-'Jy/i y Vm® 1 5 (0±»flk0¥«McfVK 1 0 <om 

m 1 4 IC i> fRM £ *Vt V * 4 A> £ , h U - 0 V 7*X -y 
SI 5 . *<0±&fflK|^^4¥«<fciIJB? 1 OtftflJg 

1 4 ^rgwi&Ksasti'hs < , 5SB#inc N 
- y y^x -y i^Rifi i 5*^, *co±.$imtzm%i- 
mmmi oco^i 4izfit$,zix&zttfm±zii. 

mzizm±-?z>zbt>™jmz%&. l^^t, « 
hti, &®%&&T-t&mv>h'>titmimmi ooh 

V- y >7x. -y s^flfM 1 5 fcis wc t , #mfe B e B ^ y n 
t, E>rM^J:d^. ##^Av-y3y^^A^k$-ii-. * 

[0 10 2] $<c>lc. T*)l>7rx>'VziyS:&&iiMt 

-ttmsaikimmi. 2 0m/msor. m-o 

^-ifb--A5feigl*i^7Sii^», **«s^ja^MH 

^ ? r^;p 7rx^y3>-^ ^^A-ft-r 4 g±SA-fk5i 

S^ab 4 2 0 m/^f^ L3tB#|^lJUb{Cip^ r> X . Ik 
— (ft-A iS:¥a?{fcjiJg| lOOM^-'Jy/i y i^Stg 

{f. ^— !?5W-if b'-A3ft® 1 Sr5T7$ix4 lOnse 
c«?{C. U— tfb'-A3t?S$i|ffll#ai 6tCi-5T, ^Z. 
COU— T b*-A3til2 ^ V$ilT . SJU— Tb'-A 6 

*SAfl3£JgT& 4 2 0 m/#T-^ tfcB#F5(ci^7t -jt, 
^mittJll&i 0«M'- , Jy/i7yi«l 5C. ©JU- 
-f-'b'-A 6 £0HtL-Cv%4*^ , Jn^Hi^ii^^ 
#ff K 10<OM/-'jy/i7 ^'ffl^ 1 5 rt<o^^JS B B a 

yyn r 7.<t-r4 c: t zmmizfr-omm} 

izm±Lx. mm^oiz. mmA^jayttaut 
tut. mm^ffimz&ti. immmx'&j-%*mtmm 
i o tt-r mmmstesmzmikthz t t^mz^ 

4. 

[ 0 1 0 3 ] 05(4. *!6BJ«0SK0»i U*BOMS(c 
A»*>4 U— r 7 x-y^B^B&^BfffiHT'*) 4 . 

[0 104] 05tc^S^4J:5tc. JjEHMS^tc* 1 * 1 
4U-lfTx-/HtSfc:*iVva±, Tb*-A 
3fcll2, * If 7 iJi^y y h8{4. 1 1 

^«l-c. tmwm&i ooizmmizWiV^ti. 

^RStS5-9tfti.T, iU- ff'b'-A3$rRlt-r4 
¥0^1*5 7-2 01:. SJW— !fb*-A6?:K*N-4 J F 

®KstS7-2 1* { . mmi lo&tfmicmfbtix^ 

4. Sfe. *IOS»»fcJ3V^»4. »3l 2lsS0flSP 
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[oio5]$ e>c, &mmmmzt>^hu-7T-- 
m i o nMm&t«.*w& i 3<o M—y yfx. v v 

fc, #miiaK-b>"9-2 2tcJ:o-CSJK2r«!l^-^.#^ 

saossi i o committer ztcitx?)*-?- 2 3 1 . 

2 2 iz x ~> xm^itf^mimm 1 

0O>U-»J>-^X /->-^*Sl 5^iffi£KL*:A>*ot\ " 

mr^v— tf t*-AM3£2 • jj-^sim-s f 

a v h o- => 2 4 SHliT v > h . 

[0106] jiLt^i 0 tzm&znttmigmtzfrfr 

*U #m8iaS-fe^"9-2 2*^ tfb'-A3^!fgit 

MHrVlT2 2*«ffia«46Sai.* 
[0107] ac^T. ^-<7)l'--rt*-A3t2Sl 

[0108] ±i>-ift*-A3fe«to-c; *mimmi 

0 cosnis^iH-^^ 1 3 ^mushs' y 3 x^a 
g# 1 4 2 ox:tLh(canf»$ tuta, f t- 

A3tiK 1 m 7 SitS i: . ¥»fl3*J£ 1 0<?> bV- V y 
~>XWj£2tl&. 

10 1 0 9 3 mmi&g.-b>-*2 2££-*xm%2ftfi: 

'¥FWiftm l o <r> Ki>- y V /x -/ s^ig i 5 

Rf^Hc" fcaitfV'^^fi^y ^^r^;^ ; 
r xfcMS&'O t fc^cS v> 112 0 xztzitX'l&T-t 
tb. l/-f3y)vD-72 4li. 2 
2 #> <c>oai£fi#Cg-?£ , fg-<0 t'- A3fe® 2 
aj^LT. ^-<01^— >Fb'-A3ftg$2 2::* 

[0110] *comm. MU— !ftf-A6tt. gtgl 1 

izMtx. 4mmmi ocoBmmizm-fbtuzvmEC 
sis.5-2iiz£'7xmzti. m^m}^i2t5X 

1ftf?A£')*&mRl lfc-frLT. ±Wift'-A3 

1 3 *>±s»o h y >^x y ism.® 1 5 s-#ti^ 

14C83Jt$fl.S. 

[bill] ^~<0U— Tt-A3eM2 s^vs-frfct: 

t*^i?i?»-f. m9m^.^> j f22iziir,xm^ix 
tz*mmm 1 o <?) b v- y y/x •/ 1 5 

A*. Bf^a8EWTC5roA:*&fctt, ifn>ha- 
724<i. (fb'-A3tS2<OA'»7-S-m^:3 
flW5\ ^11^^^-9-22^:^:0^30^$^^ 
^iffciSK 10OM/-UX/I7 1 5 <0&J£a*?8 
<«r 9 u-if3>-hD-52 4«. W. 



[01123 ^as®«ic«}:^tf . m&mM^2 
2tzx^x. *mwsmi o<r>b\s-v>mvixm 
1 sotass-sssgL . h y ^/i7 1 swa 

fc-f0»lC*VU 1 2 0XHztX'&TLtzt^iZ. %Z.<F> 
V— fb*-A3^ 2 £ * y $ *T , SJU— tfb'-A 6 J: 

*mwm. io«n/-'jy/x7 1 5 

^HtfOl^— ifb'-A3fciE2Sr^®UTV>SO 

•c, «SMS^^#^ja i o «o h l^-'y y/i^ 

mfeB^^yavS-tea-ft^-ii-. «lB¥rtttfc:ffi*T.. Jg» 
fSS-C^-*¥3Kfe'S®{l 02r*-rSSffi^i*5S12r 

[ 0 1 1 3 3 $ *Sfe6feSS«tcJ:ntf. ^ZcoP- 

•r b-A3tas2 s-ji-V $ -ttiizt* , is^MSia 

JKb^2 2££^XmfeZtLtc!mtm&l 0<nbU 
- >J i>/x r5^W« 1 5>)ia&6<; Bf^SaKClTt^o 
fc^-tCJi. m-<0U-1fb'-A5eiS2«0^'7-S:ii^: 

m<%*)'rZt:i%$lZl±. m~eOU--!fb-Ajtai2<?5 
'*7-Z&T2it&±0 tc, mZ^b-if b*-A#aa2 
(D'iV-tf. ui-f 3 V h D- 7 2 4 C J: -5 T«W$ 

tv^o-c, Jn«^s>i^¥ls»^lSio^hw-y 
y ^x -/ >?«i^ i 5'fo<Qimmk-> y a ^IfiT^y r 

xteth V&m£fi^®%MizVj± lx . ma 

tffi*t s m^kx^^$mtimmiozirri>miBi 
*mt*mw.*wi&th z t ifsi&vztch . 
[oii4] E6»i. *%mr>fe<r>i&$. t^mmmiz 
u-?T--iis£§ibwmmmx'f> & . 

[0 1 1*5 j~Bfe'&3«£fc.ft ! £5(C. ^MffiiaSfc:*>*> 
SV-ifTx-^SJi, ±P-1fb-A3*<5?Ji*$tl. 

T^s^«^K i o^ingsfts^k-r^Siias i3«oM/ 

£b>~?2 2 fc'-J ^Si^-feXlf 2 2 fci oTiaSJr 
9-2 3 i: . #^KKSSb>-9-2 2 KJ: oTjUSSiT^ 

^«f*jSK i owbi'-y y/x 9 v'fs^ i 5 oiastc 

t.Jt#o-C. fc<?3^— fb'-A3tjS2?:3j->' • ^7$D 
Wt & \s— if =» > b o- 7 2 4 :*ffii£T v %5 jft^HtV) 

[oii63 *mmmiz&i.\-ai. u-fa^m- 

724<J. fS^SiaKb>~9-2 2tc«J:o-CS}^$n^* 
^flsjlK 1 OO h 1^- y y ^x -y i/^lS 1 5 OfiaJK£S 

■cy^ . ^-oi'-- if b-A3tag i it*? ztuz&wm 
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tmm 1 0<7> b U- V >fZL vUjK* 1 5 ?>i£Jg<7)ftT 

iiio<oM/-'jy/x 7 v-'isis i 5 coasts^ * 

T . hi— »J >-7x y 1 5 rtOBfgcO^^i: . -e 
<0«*S*»4> £ mC0SE«t*6 M/- U V7X ••/ j/ffiig 1 

5<o±gaBk7)¥&ttiiiSi oco^ist^Boia^irx:- 

[0117] &-<r>u— >fb'-AftaS2 

tz^mimm 1 o ^iastca-^^ ^tjraj Lttax^ 

(i. SS-COW ift'-A3taS2<75^'7-S:^$-ti-. £ 

tuzttLx. mm®g.*> j r2 2izx^zMfc2ivfii 
«-^v *t gft m-- y v ^x v i/m® 1 5 (otttum 

(i, fgr<7)l/-^b'-A3ft®20;sV-£ffiT$-£SJ: 

[0118] *^M.^«tcJ:ttJf % h u- y V^X y 5/ 
»i|Sl 5rtO*MU«*S'y3>'ON8ja*fc. WHO J: 

ytfTWy rXikthZ. 1 *mzi,zi^%)%:mzWi± 
tT . ma<^ J: d tc . ^WJS^^ 'J 3 > fctSJWfc* -£ . 

gm^mmzm.. iis&®i&x^-*¥mtmmi 0* 
tt&mm*&fcm&z$im?&zttf-sim<rz*2> . 

[0 119] 44dtSatt:J:/itf. SSZ^- 

-9-*b-A3t}®2 £*yz-£tzizhfrirh t,-?. mhmsi 

K-b>-9-2 2fcJ:->TiBeS*U:*«*aWl 0<Di&g 
(cg^v vc ( a x /3 r ) Offi*<. ^NH^i' 

y 3 ycomjm&im&x'b & 2 0 m/#£tt£ & # 

(i. S|-c^-HfbWOfc^ 2 O'^- £ 
tiizttbx. m\-&&&*:y J t2 2lz£->XMfeZtltz 

¥m#mm 1 0 <7) hi,- y >- ^x y 1 5 waste 

Scfv%T«ti5 Lfc h U- 'J y ^x y x'fflig 1 5 <0#iflil 

2W7-$1S.T£-£&£olZ. V-if3Vho-^2 
4lC«toT. m~<0l'— fb*-A^2 0^ T 7-#iWffll 

ztix^&v>x\ ttmmmztitz*mfammi 00 hu 
- ij >-^x -y 1 5 p^MMfePBX y 3 ^fr'rt/i' 

7 r -Xfc-f* i 2r J: 0 «9lfc:*»oJ»«Wt:R6iI: L T . 
[0120] @7fi. ibfcffiOjffi Ll^Ji 



[0121] 01713*3*.* j: oiz. *mmmizfi*i)> 

3fe^2*^^^itJt:IiJl/-1fb'-A6Sr% H t$-frSIHI 
U>X2 5$r(i^ s SiJU— ifb'-^eJi. IHUyX2 5 

T . 1 0 <7>m® 1 4 (CASff & <t 3 

[0122] 2f*3l{S5S8H;::J3V->T«.. &~<0l>— Tb'- 
i»3KS2li. fS-OU— 9-*b*-A3Ki®l fc[SJB#tc, ^->- 
^-cou— rb'-Ajtasti^7Sirfc«t, w 

[0123] 08{i. U^2£S£ 
U— If T--;WS!I«BMBa«iBHT'* & . 
[0124] 08tc^^ii?, i o *HM©«tC*>3!i» 

if 4fe itfxy y h 5 Sr^tt-. «S1 1 iZBf&Ztitl- 

*mmm 1 o wsastrttrr . iv-if b*-A 3 

St$-ti:-SJ:3^l8ffi$ix. gZWU- *fb'-A3tiS2 
Ji. *^x^-'f-!f7i5j:lXxy y H85:^-bT. £«1 
Hc»^$fi^^«£SSKl0tf0*®^LT. 
|fiI^A>, SiJU-1fb'-A6SrAStS-ti:Sa:3^«§fi. 
TW5,. 

[0125] «HMdBflU=«^Ttt. m^cow-lf b'- 

tmmz. *yztx. fmem^zfrtz*) . ?!->-$ixT 

[0126] tLhtf0*ffi.^«*3«tt/»fifi?gt 

[0127] tz t tit . B?fB»tS«^fc^TJ5. 
JSSx 'J 3 ^tcj: JEJfi!t^n7t¥«(*slJK 1 0 ^iQ.^ 

mzmLtzir, *^(±, #m*sa>'y3>'ic t j:-,-r^ 

fiK$h.^^ft^ll 1 0 Ztiammm LX . ^®¥«Hiie 

mmkLx. mwvtftmzBth-. m&wtmx&i-K^m 
#mm£ttzBm*mtemm.zmm3-zm<&t,z&<m 
m-th^ttfX'Zh. 

[0 128] $MC. f»S9dttl«UcfcV^Ttt. ©II/- 
if b'- A 6 f-U-Uy/i'? xlitg 1 5 1> J; 
±8SMO*iH«*P ffi 1 0«0«iS*^tf«tSl 3tc5SJt* 
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^15 *)±.m.m<r>*mtm m 1 o commicmsa-h z 

b l l^-STliS: < . h U- 'J > y.i?im 1 

CO 1 2 9] 4fc, 02tc^$ft^jUfi®«tfcv^T 
Ji, SI— ODU— tfb*-A3fcagl#*7$ix.& 1 0 n s e 
c|ffK, JCOU- »fb-A3fciB2;&fc*>$*u 05fc 

b-A#® 1 7 h p- y V^X y y«« 

2#*>-;Sft., H7^S/utWBI»(j:4i^Ttt. & 
-OU-if b'-A3fcffit 1 tm~<OU— »f b-A3fciS2# 

Sg-^V-ift'-Attig^a^ 35-<DW-ifb*-A3t3S 
l#:fr7$*U.?)k|iqB$£, ^V3<XS<t5(C«fi£3ft 

tv^*<, 1 1. . m-ou— t b- a^s i 

-A3&®2a { *V$fU SJV— if b— A 6 #\ ¥$#31 
& 1 0 <n Y U- 0 v?3. y Vffi& 1 5 izmst ZilX . h 
v- y y^x „ y'ii i 5 rt«o##«s 3/ 'JO ^£0^9 

ZOl^-lfb-A3taS2*<^>'$itS^^ fc 

[0 1 3 03 SMc, 05*5J;LPia6t^^^}6® 
Wfc&wctt. *J«SfaSb>'-9-2 2*5J;^— Tnv 
ho— 9 24#l£ttSiiti SC-cOV-ifb-AftilSl 
#:*7 gtttefe, ¥*?fk1IR 1 0 <0 hu- V V yx. y l> 

X^Ztf,m7&£vm8tz^Zjxfcmtmmizii^X 
X. fr*Um9&yV2 2*5 JtVV-"— fa^hu-y 2 - 

4 srRJtrl ■''4mtmm i o <o hv- y y^x -y s/«« 

2 £*y • *7®\m-h Z. k 5 . 
[01313 HS^S^SgSSffi&fcfcvvc 

mmi otih y v^x 1 5 <^a*s- . #^ " 
y-yy^x-y^Si soiastLfe^T, ifcio 

Tb*-A3fcS2<?5*>'tTV^**. 122, 07fcJ: 
b-A#iI2£tfy-f6:M Sy^Srftfe^tlMIKW 
•Jt. ^-^-ifb-Aft^Sr^y • *7$W-f 6 

[ o 1 3 2 3 ' * . WRsmamz&\\x\&. mmMk 

3 08nmOXeC I I^f^7U- r**JBV>fe<XTV^S 

XeC lXdf^-7U-if(C«iTs XeFl^->7 



U— if (ftSikft3 5 lnm). KrFXJfy7U-f 
(ftSj£*24 8nm) , KrC 1 x^f^-eu— »f 
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